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Abstract 
Th i s paper develops a Barro (1990)-Rebelo (1991)-type endogenous g r o w t h mode l that 
examines the ef fect o f social status concern on the transit ional dynamics o f a moneta ry 
economy. M o n e y is in t roduced in to the analytical f ramework th rough the money- in - the-
ud l i t y f unc t i on approach o f Sidrauski (1967) and the cash-in-advance approach o f Glower 
(1967) and Stockman (1981). I n Sect ion 3，our focus is on h o w the dynamics change w h e n 
to ta l wea l th is i n t roduced in to the money- in- the-ut i l i ty preference o f the representative 
household. I t is shown that the desire for social status is n o t suf f ic ient to arise local 
indeterminacy i n Sidrauski models. I n Section 4’ the focus is shi f ted to the ef fect o f social 
status concern o n the dynamic behaviour o f endogenous g r o w t h models w i t h cash-in-
advance constra int . W h e n the constraint is appl ied to consumpt ion only, there exists a 
balanced g r o w t h path equ i l ib r ium that is locally unique and determinate. I f b o t h 
c o n s u m p t i o n and investment are l iqu id i ty constrained, however , there may exist mu l t ip le 
converg ing paths, i.e. indeterminacy w h e n the ratio o f the shadow price o f ho ld ing money 
fo r transactions fac i l i ta t ion to that for weal th accumulat ion is l o w enough, no mat ter the 
preference i n c o n s u m p t i o n and weal th is separable or not . W e conclude that indeterminacy 
arises because there is a pecuniary external ef fect i n the use o f money in the sense that an 
increase in hold ings for real balances o f a representative household changes the ut i l i ty 
f unc t i on o f each househo ld in the rest o f the economy. 
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摘要 
本文基於Barro (1990) -Rebelo (1991)內生經濟成長模型,硏究社會地位追求對一個貨 
幣經濟體系動態系統的影響.透過Sidrauski (1967)的需求貨幣效用函數模型(money-
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1 Introduction 
In view of the persistent disparities in aggregate growth rates across nations, 
which lead to differences in welfare, economists have attempted to characterize 
and understand the sources of varied pattern of growth for three decades. Based 
on a variety of empirical observations and theoretical assumptions, the hypothe-
ses that bear on economic growth have been broadly developed in scale and 
scope. However, the new wave of growth analysis, either arising from the new 
empirics or from retrospect, provokes even newer ways of analyzing cross-country 
output dynamics. These newer techniques are, in turn, generating fresh stylized 
facts on growth w i t h important implications for theory. This paper, characteriz-
ing an economy w i t h infinitely-l ived households that desire social status, serves 
to examine whether macroeconomic indeterminacy - a new direction of growth 
analysis - displays in a monetary endogenous growth framework. 
Our paper develops a Barro (1990)-Rebelo (1991)-type endogenous growth 
model that features the desire for social status. Money is introduced into the an-
alyt ical framework through the money-in-the-ut i l i ty function ( M I U F ) approach 
of Sidrauski (1967) and the cash-in-advance (C IA) approach of Glower (1967) 
and Stockman (1981). The modeling strategy in the first model is to augment 
the M I U F w i t h the desire for social status. Al though our approach is equiv-
alent to that, in Zou (1998)，we make a first at tempt to examine the dynamic 
behavior of the monetary equi l ibr ium w i th social status, instead of assuming 
the existence of a unique perfect-foresight path. The findings indicate that the 
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desire for social status is not sufficient to arise indeterminacy in Sidrauski mod-
els. Based oil Chang et al (2000)’s framework, we then study the possibility 
of indeterminacy in CIA models. This paper, however, extends the analysis 
by considering Stockman CIA constraint and non-separable preference in con-
sumption and wealth as well. Our findings in this model are twofold. First, 
while indeterminacy does not arise in Chang et al's model w i th Glower-Lucas 
CIA constraint, we show that i t may arise in a Stockman CIA model if the rat io 
of the shadow price of holding money for transactions facil i tation to that for 
wealth accumulation is low enough. Second, in contrast to Brock (1974) and 
Calvo (1979), there exists indeterminacy in a monetary equil ibrium no matter 
if the preference is separable in consumption and wealth or not. 
The remainder of the paper is organized as follows. Section 2 reviews past 
l i terature on growth, money and indeterminacy. Section 3 and Section 4 set 
up an optimal growth model w i th money-in-the-uti l i ty function and cash-in-
advance constraint, respectively, w i t h the social status concern. In both sections, 
we characterize the transit ional dynamics of the monetary equilibria, in which, 
the possibility of indeterminacy in cash-in-advance models is discussed in Section 
4. Finally, Section 5 presents the concluding remarks. 
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2 Literature Review 
The study of monetary growth and capital formation has been the central is-
sue in the money and growth literature. Tobin (1965) considers a problem of 
portfol io allocation between capital and money. Given a declining marginal pro-
duct iv i ty of capital, individuals adjust their portfolio unt i l the marginal return 
on capital is equal to that on money. Higher money growth reduces the rate 
of return on money. This induces portfol io substitution, thereby causing an 
increase in the capital stock and a decline in the quanti ty of real balances in the 
steady state. Some studies of money and growth assign two roles to money -
either as a consumer good or producer good (see, for example, Siclrauski 1967 
and, Levhari and Patinkin 1968), in which real balances enter either the ut i l -
i ty function or production function. Their findings show that monetary growth 
can either raise or reduce the steady state capital stock. Introducing a cash-
in-advance constraint into an optimal growth problem that is imposed on both 
consumption and investment, Stockman (1981) demonstrates that the steady 
state capital stock is inversely related to the rate of inflation, in contrast to the 
usual conclusion. ^ 
A number of recent papers have extended this analysis to endogenous growth 
models. W i t h regard to one-sector models, Alogoskoufis and van der Ploeg 
(1994) extend the Ramsey-Romer model of endogenous growth to allow non-
interconnected generations of households wi th nioney-in-the-uti l i ty function. 
‘ I n a l l t h e s e n e o c l a s s i c a l g r o w t h m o d e l s , o u t p u t g r o w t h is d e t e r m i n e d b y e x o g e n o u s t e c h -
n o l o g i c a l c h a n g e . W h i l e m o n e y c a n a f f e c t t h e level of o u t p u t b y c h a n g i n g t h e level of c a p i t a l 
s t o c k of t h e e c o n o m y , it h a s no e f f e c t on t h e r a t e of e c o n o m i c g r o w t h . 
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They conclude that an increase in money growth through open-market opera-
tions stimulates long-run growth. Mino and Shibata (1995) employ an overlapping-
generations model w i th simple convex production technology and money-in-the-
ut i l i ty function. They show a positive effect of money supply behavior of the 
government on the long-run economic growth. Palivos and Y ip (1995) develop 
a generalized cash-in-advance model of endogenous growth to assess the relative 
merits of money and income-tax financing of a constant share of government 
expenditure in GNP. The authors find that money financing (seigniorage) leads 
to higher growth and inflation rates, point ing out to a trade-off between growth 
and inflation. Recently, Jha et al (2002) introduce money into an Ak model via 
a transactions-cost technology and characterize the dynamics of this monetary 
endogenous growth model. They demonstrate that monetary equil ibrium that 
either satisfies the R-iedrnan rule of the opt imum quantity of money or accom-
modates the zeroinflat ion-rate policy is dynamically unstable. W i t h Cagan-
like hyperinflation, the monetary equil ibrium may either be unstable or exhibit 
dynamic indeterminacy in which a variety of equil ibrium outcomes emerge in 
transit ion. 
A few literature addresses the impact of money growth in two-sector en-
dogenous growth models. Marquis and Reffett (1991) introduce money in a 
model w i th human capital accumulation via the CIA constraint. They show 
that changes in the money growth rate have no effects on the long-run eco-
nomic growth when only consumption or physical capital is l iquidi ty constrained. 
Wang and Y ip (1992b) incorporate money into a two-sector growth model 
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through the money-in-the-production function (MIPF) . They examine the ef-
fects of anticipated inflation on the growth rates of macroeconomics variables 
and find that the money is superneutral in the growth rate sense, i.e. the 
growth rates of physical and human capital, consumption and output are im-
mune to changes in the rate of monetary growth. Mino (1997) shows that under 
a two-sector endogenous growth framework, the balanced-growth path (BGP) 
equi l ibr ium may be multiple and every long-run equil ibrium wi l l be affected by-
changes in monetary growth either if the CIA constraint is applied to both con-
sumption and investment or if there is labour-leisure choice of the household. In 
both cases, the rate of money growth and the rate of long-run output growth are 
negatively related. Suen and Y ip (2001a) adopt the Uzawa- Lucas endogenous 
growth model of human capital accumulation without externality and examine 
whether money is the source of indeterminacy in such framework. They find 
that when money enters the production function of human capital, money is no 
longer superneutral and local indeterminacy can arise when the wage elasticity 
of the education sector is low enough. 
In contrast to the aforesaid l i terature on money and economic growth w i th 
its emphasis on the role of unanticipated or anticipated monetary policies, this 
paper opens a new avenue to examine the transitional dynamics in a mone-
tary endogenous growth model w i th the desire for wealth-induced social status. 
In other words, using the sum of real money balances and physical capital as 
a proxy for social status, we explore whether the introduct ion of wealth in the 
preference of representative households causes local indeterminacy in an endoge-
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nous growth model w i th Ak production technology which otherwise accepts a 
determine equil ibrium. ^ 
Our objective may be just i f ied for two reasons. First, the role played by 
the desire for social status, i.e. the incorporation of wealth in preference, on 
the transit ional dynamics in monetary endogenous growth models is completely 
unexplored. Indeterminacy is known to occur in models of inf initely-l ived rep-
resentative agents w i th cash-in-advance constraints, money-in-the-uti l i ty func-
t ion or money-in-the-production function. Brock (1974) is the first to formally 
discuss the possibil ity of indeterminacy in perfect foresight models w i th real 
balances in the u t i l i t y function. He points out that mult iple steady states may 
exist i f the preference is non-separable in consumption and real balances, and 
the cross partials is negative. Calvo (1979) displays a continuum of equil ibr ia 
converging to a steady state in models w i th real balances in the product ion 
function. Subsequent papers, for example Benhabib and Bul l (1983)，Obstfeld 
and Rogoff (1983 and 1986) and Gray (1984) develop and clarify the theme of 
indeterminacy in monetary models w i th rational expectations. These papers, 
however, only study the relationship between money and indeterminate equilib-
r ium. They consider money as a source of u t i l i ty by faci l i tat ing the transactions 
of representative households or as an input in the productions of firms. Based 
on Max Weber's theory of "the spirit of capital" (Weber 1958) and Kurz (1968), 
individuals care about their social status in a market economy.^ They pursue 
- R o u g h l y s p e a k i n g , a b a l a n c e d g r o w t h p a t h e q u i l i b r i u m is loca l ly i n d e t e r m i n a t e if t h e r e is 
a n e i g h b o u r h o o d a r o u n d it c o n t a i n i n g m o r e t h a n o n e p e r f e c t f o r e s i g h t p a t h s . In o t h e r w o r d s , 
t h e r e a r e m u l t i p l e c o n v e r g i n g p a t h s . 
^ S e e Z o u ( 1 9 9 4 ) for d e t a i l e d d e s c r i p t i o n of t h e s t a t u s c o n c e r n in b o t h t h e h i s t o r y of e c o -
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capital accumulation in order to increase their wealth and thereby enhance so-
cial position and power. Seeking higher social status thus provides incentives 
for individuals to perform growth-enhancing activities and the agent's prefer-
ence should depend on one's wealth holdings as well as one's consumption. As 
a result, there is room for us to study the effects of social status concern on 
economic growth. 
Second, most of the existing l iterature on endogenous growth models w i th 
social status focuses on the real effects of money growth or the "spirit of cap-
i tal ism" on long-run economic growth but overlooks the transitional dynamics 
of the monetary equil ibrium. Recent studies on the relationship between social 
status and economic growth include Zou (1998) who demonstrates that there 
exists the Tobin (1965) portfolio-shift effect in an augmented Sidrauski model 
in which higher inf lat ion raises the endogenous growth rate of the economy; 
Chang and Lai (2000) who find an positive relationship between the rate of 
money growth and the long-run growth rate of the economy in an Ak version 
of endogenous growth model wi th l iquidi ty constrained consumption; and Gong 
and Zou (2001) who show that money is not superneutral in a model of opt imal 
capital accumulation when CIA constraint applies to both consumption and in-
vestment. Nevertheless, none of these papers study the transitional dynamics 
of these monetary equilibria.^ We believe that the desire for social status, in 
addit ion to money, plays an important role in the dynamics of monetary growth 
n o m i c t h o u g h t , a n d m o d e r n a n a l y s i s of e c o n o m i c g r o w t h . 
"•For e x a m p l e , Z o u ( 1 9 9 8 ) a s s u m e s t h e r e e x i s t s a u n i q u e p e r f e c t f o r e s i g h t p a t h in i t s m o n -
e t a r y g r o w t h m o d e l w i t h o u t c h e c k i n g t h e d y n a m i c p r o p e r t y of t h e m o n e t a r y e q u i l i b r i u m . 
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models. Hence, we incorporate wealth in the preference of representative agents 
and investigate the possibility of indeterminacy in an endogenous growth frame-
work. 
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3 Money-in-the-Utility Function Models 
To examine the effect of inf lat ion on capital accumulation and growth, Zou 
(1998) defines social status and weal th direct ly in the representative agent's 
preference. In the case where the desires for consumption and social status are 
separable and the product ion technology is neo-classical, the dynamic proper ty 
of the system is ambiguous. In other words, there may exist a unique perfect-
foresight path, mult ip le converging paths or mult ip le balanced growth pa th 
equi l ibr ia. 
Based on Zou (1998)’s modeling, we now t u r n to investigate whether the so-
cial status concern causes indeterminacy in a monetary growth model w i t h Ak 
product ion technology. The model considered is an augmented version of the 
Sidrauski model where wealth is introduced by direct ly entering the u t i l i t y func-
t ion of the representative agent. The household maximizes a discounted u t i l i t y 
defined on both consumption and to ta l weal th over an inf ini te t ime horizon: 
poo 
max / [u{c) + l{m)+eq{a)]e-P''dt ( 1 ) 
subject to 
ic + m = Ak + T — mrc — c (2) 
k = i (3) 
m = m{fj. - tt) (4) 
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a = m + k (5) 
k{0) = ko>0 (6) 
m(0) = mo > 0, (7) 
where c is per capita consumption, m is per capita real balances, 0 is a non-
negative parameter measuring the desire for social status, a is to ta l wealth, i.e. 
the sum of capital, k, and real balances, Oq[a) is the u t i l i t y derived f rom weal th 
accumulat ion (the spir i t of capital ism), p 6 (0,1) is the t ime discount rate, r is 
the lump-sum transfer through which the seigniorage collected is rebated to the 
consumers, tt is the expected rate of inf lat ion and jj, is nominal money growth 
rate. A dot over a variable denotes a t ime derivative. The u t i l i t y funct ion is 
increasing, concave and differentiable in c, m, and a. W i t h o u t loss of generality, 
the populat ion growth and depreciation of capital are assumed to be zero. 
In order to obtain a closed-form solution, the u t i l i t y functions are specified 
as follows: 
u(c) = ln(c) 
q(a) — ln(a) = l n ( m + k). 
To carry out the maximizat ion, we solve the current-value Hami l ton ian func-
t ion 
Hi(t) = ln(c) + l n (m) + 9 ln(a) + X[A{a-m) + T - 7rm - c] + 5 [ a - m - k ] , (8) 
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and obta in the fol lowing first-order conditions: 
I 二入 (9) 
丄 = (10) 
•m c 
r 9c 
- = A - p + - ^ (11) 
c m + k 
together w i t h the in i t ia l conditions (6) and (7) and transversality condi t ion 
Urn e-P'Xa = 0. (12) 
t- >oo 
3.1 Simple Sidrauski Model 
I f the wealth- induced social status is not desired by the representative agent, 
i.e. 6 = 0 , the maximizat ion problem is reduced to the Sidrauski model w i t h 
separable u t i l i t y function. Subst i tu t ing (4) into (10) and using the goods market 
equ i l ib r ium {c-\-k = Ak) and first-order conditions, the dynamic system can be 
obtained: 
-=V — p (13) 
V 
—=u - p — j j , (14) 
u 
where v = t and u = —.I t is obvious that in the M I U F version of the Ak model, 
K m 
there exists a unique B G P equi l ibr ium in which local indeterminacy does not 
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occur. 5 
3.2 Augmented Sidrauski Model 
I f social status is desired by the representative household, i.e. u t i l i ty can be 
derived from wealth accumulation, then the sum of real balances and capital 
enters the household's ut i l i ty function and 0 > 0 (the higher the value Q, the 
stronger the spiri t of capitalism). Manipulat ing the first-order conditions and 
the two market equil ibrium conditions, we have 
V 9uv , 、 
- = v + - — - p 15 
V u + v 
u 9uv …、 
—=U H p — ( I D ) 
u u + v 
Linearizing the dynamic system around the balanced growth path gives 
V 1 r 1 , Pju'f fi(v*? 1 「 ，’ 
— ' • 
u 1 I 
_ u _ _ ( 人 • ) 。 l + ( A u : ” • •以 - U _ 
Denote the 2 x 2 matr ix above as M i . The positive trace and determinant of 
M l indicate that in the wealth-in-the-uti l i ty function (VVIUF) version of the Ak 
^ A c c o r d i n j ^ t o B l a n c h a r d a n d K a h n ( 1 9 8 0 ) , a n d K e h o e a n d L e v i n e ( 1 9 8 5 ) , t h e d y n a m i c 
p r o p e r t i e s of a e q u i l i b r i u m c a n b e d i s t i n g u i s h e d i n t o t h r e e ca se s . L e t r a n d j b e t h e n u m b e r s 
of p o s i t i v e e i g e n v a l u e a n d j u m p v a r i a b l e r e s p e c t i v e l y . If (i) r > 7, m u l t i p l e s t e a d y s t a t e s e x i s t 
in t h e e q u i l i b r i u m . In o t h e r w o r d s , t h e r e a r e no s t a b l e p a t h s loca l ly ; (ii) r = j ’ t h e r e e x i s t s 
l oca l ly s t a b l e e q u i l i b r i u m pa th i s t h a t a r e loca l ly u n i q u e in a s m a l l n e i g h b o u r h o o d . T h i s is 
a d e t e r m i n a t e e q u i l i b r i u m ; (i i i) r < j、there is a c o n t i n u u m of loca l ly s t a b l e p a t h s a n d t h e 
s t e a d y s t a t e is i n d e t e r m i n a t e . In t h i s c a s e , s i n c e r — j , t h e e q u i l i b r i u m is l o c a l l y u n i q u e a n d 
d e t e r m i n a t e . 
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model, the BGP equi l ibr ium is a source and is determinate again. The findings 
of this subsection are summarized in the fol lowing proposition. 
P r o p o s i t i o n 1 In the Sidrauski version of the Ak model, there exists a unique 
BGP equilibrium in which local indeterminacy does not occur no matter the 
representative agent derives utility from the capital accumulation or not. a 
result, the desire for social status is not a sufficient condition for indeterminacy. 
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4 Cash-in-Advance Models 
The repetit ion of real balances m in the augmented Sidrauski model (m in / ( • ) 
and may overstate the ut i l i ty derived from holding money as a medium of 
exchange and as a store of wealth, thereby distort ing the ut i l i ty maximization 
problem facing the representative agent. As a result, we now examine another 
monetary version of Ak model w i th cash-in-advance constraint, in which the 
household derives direct ut i l i ty from money through wealth accumulation only. 
In other words, money is no longer assumed to yield ut i l i ty to the representative 
household by facil i tating transactions.® 
Studying the effect of social status concern on the macroeconomic dynamics, 
Zou (1994 and 1998) and Chang et al (2000) assume that the ut i l i ty function of 
the representative agent is additive for the sake of simplicity, i.e. her preference 
is separable in consumption and tota l wealth. Such an assumption, however, 
may imply that the intertemporal elasticity of substitution of the representative 
household is equal to one. To have a comprehensive picture of the problem, 
we w i l l introduce a mult ipl icative ut i l i ty function - the general case - into our 
investigation on the top of the additive ut i l i ty case. 
Two CIA models wi l l be considered in this section. The first one is the simple 
constraint adopted in Glower (1967) and Lucas (1980), in which money is used 
6 I n M I U F m o d e l s , m o n e y is i n t r o d u c e d d i r e c t l y in t h e u t i l i t y f u n c t i o n . B y f a c i l i t a t i n g 
t r a n s a c t i o n s , it is a s s u m e d t o i m p r o v e r e p r e s e n t a t i v e a g e n t ' s w e l f a r e t h a t is n o t a s s o c i a t e d 
w i t h o t h e r a s s e t s s u c h a s b o n d s , w h i c h y i e l d o n l y a n i n d i r e c t u t i l i t y t h r o u g h t h e i n c o m e 
t h e y g e n e r a t e a n d t h e c o n s u m p t i o n g o o d s t h e y e n a b l e t h e a g e n t t o b u y . In t h i s C I A m o d e l , 
h o w e v e r , t h e ro l e of m o n e y a s f a c i l i t a t o r of t r a n s a c t i o n is s t i l l i d e n t i f i e d by t h e s i m p l e r u l e 
t h a t n o t r a n s a c t i o n c a n t a k e p l a c e u n l e s s t h e m o n e y n e e d e d is he ld for s o m e t i m e in a d v a n c e . 
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to finance consumption goods only. The second specification is introduced by 
Stockman (1981) where the C I A constraint is applied to both consumption and 
investment. 
4.1 Separable Utility Functions 
The representative agent ’s opt imizat ion problem is: 
pOO 
max / [u{c) +q{a)]e-f^dt (17) 
Jo 
subject to (2) - (4) and the C I A constraint 
c + (j)k 4 m. (18) 
For s impl ic i ty, we assume u(c) = ln(c) and g(a) = ln(a) = l n ( m + k). 
4 . 1 . 1 T h e G l o w e r - L u c a s C I A M o d e l 
Fol lowing Stockman (1981) and Abel (1985), we first concentrate on the case 
that money is used to finance the purchase of consumption goods only, tha t is: 
0 = 0 
and 
c = m. 
15 
Setting up the current-value Hamiltonian function 
H‘2{f) 二 ln(c;) + ln(a) + A [ / l (a - m) + r - 7rm - c] + 7 [m - c] + 5[a - m - k] 
and solve the problem, we have the following first-order conditions: 
^ = A + 7 (19) 
X{A + 7r) = 7 (20) 
A(p - - 1 = A (21) 
together w i th the init ial conditions and transversality condition. Define z = ^ 
and X = ^.Manipulat ing the first-order conditions, we derive a dynamic system 
in terms of the transformed variables, z and a;,as follows: 
y ^ = z + (l + z)x-p-jii (22) 
- = ^ + (1 - /Li)x - z + xz. (23) 
X 
Linearizing the dynamic system of (22) and (23) around the balanced growth 
path gives 
1 4 - x * l + z* z-z* 
i X* - 1 l - u + z* X - X* 
X ‘ 
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Using the equi l ibr ium value of z, we have 
X* 
trace = 2 + x* + — ^ — — > 0 
1 — X* 
A = (1 - x*){l + + (1 - .T*)( l + z*) > 0. 
丄 工 
Therefore, bo th roots have positive real parts and the BGP equi l ibr ium is 
local ly determinate. 
4 .1 .2 T h e S t o c k m a n C I A M o d e l 
Fol lowing Stockman (1981), i f we further assume that bo th consumption and 
investment goods are financed by real balances, then 
<P = 1 
and 
c + ic 二 m (24) 
is b inding. Let A爪，入fcaiul 7 be costate variables and the mul t ip l ier of the 
current Hami l ton ian associated w i th (2), (3) and (24) respectively.The op t imum 
condit ions necessary for the representative agent are: 
丄一Vn + 7 (25) 
c 
入k = \n+7 (26) 
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1 . 
+ vr) - 7 - - = A^, (27) 
ct 
1 
XkP — A ^ A - - = Afc (28) 
together w i t h the in i t ia l condit ions and transversality condit ion. In the steady 
state, (2) and (24) imply that m = /l/c.Using equations (25) to (28) and the two 
market equi l ibr ium conditions, we derive two differential equations describing 
the dynamics: 
= + + 卜 l>u (29) 
1 + 2 ^ 1 + 2 ‘ \ ) 
A / 1 \ 
- = + 1 + - ~ ~ r ] v - A - p . (30) 
V 1 + 2 V l + A j “ 、 ‘ 
The linearized dynamic system is 
T + I 一 i T A ^ * - 1 之-之* 
V J 1 + 击 J [ _ 
where a\\ = 1 + “ + % 。 + j ^ v > 0’ and the trace and determinant are 
trace 二 a n + 1 + 
么 + + (31) 
From (31), i t is obvious that the determinant must be positive i f j ^ z * - 1 > 
0 . However, the sign of the determinant is ambiguous i f j ^ z * — 1 < 0. 
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Hence, the BGP equil ibrium can either be a source or a saddle. Recall that 
？ = 务、 w h e r e 7* and /^u are the equil ibrium shadow price of holding money 
m 
for transactions facil i tation and that for wealth accumulation respectively. In 
other words , z* is a ratio of two equil ibrium shadow prices. In contrast to 
Brock (1974) and Calvo (1979), the economy displays indeterminate equil ibrium 
if z" is low, no matter the preference in consumption and wealth is separable or 
not. 
Brock (1974) points out that the indeterminacy problem is either caused 
by the appearing of price in the u t i l i ty function or the transactions technol-
ogy that generates indirect u t i l i ty function. In our model, price is introduced 
into the ut i l i ty maximization problem via the wealth-in-the-uti l i ty function and 
the cash-in-advance transaction technology. Intuitively, indeterminacy arises 
because there is a pecuniary externality in the use of money (either for wealth 
accumulation or for transaction) that is transmitted through the influence of the 
price level when money is used by other representative agents in the economy. 
For example, if one agent want to enhance her social status by holding addi-
t ional nominal balances, the equil ibrium price level must be correspondingly 
higher to maintain the same real balances. But the increase in price reduces the 
value of other households' holdings of nominal money, thereby causing them to 
react to the change in the first agent's decision. Indeterminacy in our model 
may arise from the fact that the desire for social status in a monetary economy 
w i th CIA transactions technology captures the idea that the marginal u t i l i ty of 
consumption and that of wealth are sensitive to the holdings of real balances. 
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P r o p o s i t i o n 2 In the CIA version of Ak model where the utility is separable 
in consumption and total wealth，xuhen the liquidity constraint is applied to con-
sumption goods only (c < m)，there exists a BGP equilibrium that is locally 
determinate. When real balances are used to finance both consumption and in-
vestment goods (c + ic < rn)，hmuever，the BGP equilibrium may be either locally 
< 
determinate or locally indeterminate. Hence, the CIA constraint is a necessary 
condition for indeterminacy in this case. 
4.2 No n-Sep arable Utility Functions 
The household maximizes a discounted u t i l i t y defined on both consumption and 
to ta l weal th over an inf ini te t ime horizon: 
max f u{c, a)e-P'dt (32) 
Jo 
subject t o (2) - (4) and (18). To obtain a closed-form solution, the u t i l i t y 
functions are specified as follows: 
w(c’a) = 
丄一cr 
where a 6 (0，l)and f3 6 (0,1) are constant parameter and a\s the inverse of the 
in ter tempora l elasticity of subst i tut ion. 
20 
4.2.1 T h e Clower-Lucas C I A M o d e l 
In the Clower-Lucas model, c = m if the liquidity constraint is binding. Solving 
the current,-value Hamiltonian function 
(c"a卢）i —c - 1 
H-3{t) = p h A [/I(a - m) + T - Tcm - c] + 7 [m - c] + 5[a - m - fc], 
1 — (7 
we obtain the following first-order conditions: 
^ = A + 7 (34) 
A(A + tt) = 7 (35) 
\{p - A ) - J = A (36) 
together wi th the init ial conditions and transversality conditions. We can utilize 
(34), (35) and (36) to derive a dynamic system in terms of z and x as follows: 
= - - (3(1 - a)] xz 
1 + z [a J [o£ 
(37) 
土二 ⑷;E + :i;2 (38) 
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where (/？^  = (a + /?)(! - a ) A - [1 - q;(1 - a)] fj, - p .Linear iz ing the dynamic 
system around the balanced growth path gives 
a i l ai2 
— ， 
f - 1 1 - / x + z* 0； — 工* 
where a n = 1 - a{l - a) + § 一 j0(l - a) x* and ai2 = | - / 3 ( 1 - cr)( l - + 
^ — /3(1 — a) z*.Using the equi l ibr ium value of 2，we have 
' 0 1 X* 
trace = 2 - a ( l - a ) + - - l3(l - a) + — — > 0 
[ a J 1 — 3；* 
A = (14- l l - a { l - a ) + \ ^ - , 3 { l - a ) ] x* ] 
1 - I J J 
+ >0 . 
Since bo th roots are positive, the BGP equi l ibr ium is a source and is deter-
minate. 
4 .2 .2 T h e S t o c k m a n C I A M o d e l 
In the Stockman case, i f c + i = m is binding, the op t imum conditions necessary 
for the representative agent are: 
半 ( m + fc)吧。 
— = A m + 7 (39) 
Afc = Am + 7 (40) 
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、， 、 + . 
‘ ( … h - 爪 + A; ⑷） 
入kP - U - .爪+ k 二 A. (42) 
together wi th the init ial conditions and transversality conditions, where A^ , A^ and 
7 are the costate variables and the multiplier of the current Hamiltonian as 
stated before. Employ the fact that m = A A;,we obtain the following dynamic 
system by using the first-order conditions and market equilibrium conditions: 
= (43) 
h “ ) - i { " - 丨 1 - ( … — - ' " ) } . 
(44) 
Linearizing the dynamic system around the balanced growth path gives 
- n r n r "I 
TTI = 叫 ^ ( I + A ) ^ * - ! 卜之 * 
— ， 
^ J L J L 
and 
trace = an + 
^ 「 1 
A = aua22 - 7—r, : ~ 7 7 7 ^ ： ” , 」 、 ？ — 1 (45) 
[«(1 - a) - 1](1 + z*)^ [ a ( l + A) \ , 
w h e r e a „ = … > 0 a n d a牧=！―乂!一…[1 + ^ ^ - (a + 0){1 - a) > 
O.From (45), i t is clear that the determinant must be positive if —、二义产*-1 > 0 
• However, the sign of the determinant is ambiguous if 冲。…2* - 1 < 0.Hence, 
23 
the B G P equi l ibr ium can either be a source or a saddle in this case/ 
P r o p o s i t i o n 3 In the CIA version of Ak model where the utility is non-separable 
in consumption and total wealth, when the liquidity constraint is applied on con-
sumption goods only (c < m), there exists a BGP equilibrium that is locally 
determinate. When real balances are used to finance both consumption and in-
vestment goods (c+k < m), however, the BGP equilibrium may either be locally 
determinate or locally indeterminate. Hence, the CIA constraint is a necessary 
condition for indeterminacy in this case. 
4 . 2 . 3 S p e c i a l C a s e 
We now concentrate on a special case where the real balance of the representative 
agent is a fixed propor t ion of her physical capital. The representative agent's 
opt imizat ion problem is: 
poo 
max / u{c, a)e-fUt (46) 
Jo 
subject to 
c + k + rh = f { k ) +T-rmr (47) 
k = Cm, (C > 0) (48) 
c < m, (49) 
^ T h e i n t u i t i o n fo r t h e p o s s i b i l i t y of i n d e t e r m i n a c y in t h i s c a s e is s i m i l a r t o t h a t in t h e 
S t o c k m a n C I A m o d e l w i t h s e p a r a b l e u t i l i t y f u n c t i o n . 
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and (5) to (7) and (33). Equation (5) and (48) imply that a = (1 +C)m.Using 
this fact, the ut i l i ty function can be rewritten as 
u{c, a) = ti(c, m) = 
1 — CT 
where ^ = (1 + (严 i -。 ) . Solving the optimization problem of the representative 
agent, the opt imum conditions necessary for the representative agent are: 
• 曾 。 + 7 (50) 
C 
… [ / ' ( 叫 (51) 
m 
X[p-f'{k)]=X. ( 5 2 ) 
By the first-order conditions and market equilibrium conditions, the dynamic 
system is as follows: 
= + ( 1 + 竺 ) [ 1 - (a + 釣 (1 — o-)] z + {a + m - … / ' ⑷ - P (53) 
14-2 \ <y J 
^ = (54) 
k k Q \ ) 
where yjg = ( f — A^ ) [ ! - ( « + 一 cr)] .Linearizing the dynamic system around 
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the balanced growth path gives 
i 0 - 命 k-k* 
匕 J 匕 J L 
where iv = k*f'{k*) 一 / (A;*) .The negative determinant indicates that the dy-
namic system possesses one positive and one negative root. Hence, i t is a saddle 
in the BGP equi l ibr ium and is determinate. 
I f f { k ) = /lfc，tihen the system is reduced to 
- ^ = ^ ^ + ( a + P ) i l - a ) A + { l + ^ ) [ l - { a + p ) { l - a ) ] z - p . (55) 
丄 Z Oi 
The eigenvalue is (1 + 会）[1 - (a + / 3 ) ( 1 - a)] > O.^Therefore, the system is 
a source in the case w i t h Ak model. 
P r o p o s i t i o n 4 In the Clower-Lucas CIA model where the real balances of the 
representative agent is a fixed proportion of her physical capital，the BGP equi-
librium is locally unique and determinate no matter the production technology 
is neo-classical or not. 
^ T h e s e c o n d - o r d e r s u f f i c i e n t c o n d i t i o n of t h e u t i l i t y m a x i m i z a t i o n p r o b l e m r e q u i r e s 
[1 - ( a + / ? ) ( ! 一 a)\ > 0, t h e r e b y e n s u r i n g t h a t t h e s y s t e m is a s o u r c e a n d is d e t e r m i n a t e . 
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5 Conclusion 
This paper has presented a monetary model of endogenous growth wi th social 
status concern. We introduce money into the analysis through two approaches: 
the money-in-the-uti l i ty function and the cash-in-advance constraint. In the 
Sidrauski model, local indeterminacy does not emerge though the representa-
tive household desires wealth-induced social status. Hence, the social status 
concern is not a sufficient condition for nonuniqueness of equilibrium. In the 
cash-in-advance model, however, i f both consumption and investment are liq-
u id i ty constrained, there may exist indeterminacy when the ratio of the shadow 
price of holding money for transactions facil itation to that for wealth accumu-
lation is low enough, no matter if the preference in consumption and wealth 
is separable or not. We conclude that indeterminacy arises because there is a 
pecuniary external effect in the use of money in the sense that the increase in 
holdings for real balances (either for wealth accumulation or for transactions) 
of a representative agent changes the ut i l i ty function of each agent in the rest 
of the economy. 
There are several parts in this paper which may deserve to be extended and 
for brevity we only discuss three possibilities. First, since our results are prelim-
inary, further analysis is required to provide a better understanding of the role 
played by the desire for social status, i.e. the introduction of wealth in prefer-
ence in the transitional dynamics of endogenous growth models. For instance, 
we can stimulate our models w i th a set of parameters in accord w i th recent 
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l i terature on endogenous growth and examine whether the economy displays 
indeterminate equilibrium. Second, we can enrich our understanding of the ef-
fects of social status concern on economic growth by studying the possibility of 
Tobin (1965) effect of portfolio substitution in our framework. We conjecture 
t l iat the change in portfolio allocation between money and capital would have 
significant effects on the long run economic growth. Thi rd, our models can be 
extended to examine the role of unanticipated or anticipated monetary growth 
in an endogenous growth setting. 
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6 Appendices 
6.1 Appendix A Separable Utility Function 
1. Clower-Lucas Model 
The dynamic system of equations (22) and (23) is derived as follows. Define 
2 = •J, (20) can be rewritten as: 
-=A(1 + z) ( A l ) 
c 
Taking the time derivative of ( A l ) and re-arranging the terms, we have 
》 」 = T ^ . (A2) A c 1 + 2 \ 7 
By (20), the expected rate of inflation TT is 
Tr= z-A. (A3) 
Subst i tut ing (22) into (A2), and using (A3) and the fact that 會 二尝’ we 
obtain equation (22) 
2； 
二 2 + (1 + z)x - p — jJ.. 
1 + Z 
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From (5), the growth rate of total wealth can be expressed as 
d m m k k 
一 = - 一 + T-- (A4) 
a ma k a 
Define x =尝.Mak ing use of (A3), equation (A4) can be rewritten in terms 
of X and 2 as 
- ^ U + A - z)x + A -- {\ + A)x, (A5) 
a 
and the growth rate of the ^ ratio, i.e. equation (23), is 
- = / L i + ( 1 - fj,)x — z + xz. 
X 
2. Stockman Model 
From equation (26), 
AA: = A ^ ( 1 + 2 ) , (A6) 
where z = The time derivative of equation (A6) is 
Xk = A m i ; + ( 1 + 2 ) A 阶 ( A 7 ) 
Divid ing both (28) and (A7) by A^, and then equating the two equations, 
we have 
p{l + z ) - A - + 和 “ (1 + zY^. (A8) 
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Subst i tut ing (27) into (A8) and re-arrange the terms, we obtain equation 
(29) 
2 A 1 
= A - + z - V + -vz. 
l + Z 严 1 + 2 \ + A 
Define ^ = ^ in (25) and then take time derivative of the equation, the 
growth rate of c is 
卜 ( i f l + b . (A9) 
Re-expressing (AS) and then combine i t w i th (A9) and the goods market 
equi l ibr ium condition, we get equation (30). 
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6.2 Appendix B Non-Separable Utility Function 
1. Clower-Lucas Model 
Define 2 = in (34) and then take time derivative of the equation, we obtain 
[« (1 - a) - 1] • + " ( 1 - cr)^ 二 ^ + ( B l ) 
Recall that c = m. Making use of (35), the growth rate of c and m are 
c m . 
- — = + A - z. (B2) 
c m \ ' 
Subst i tut ing (B2) , (A5) and (36) into ( B l ) and then re-arrange the terms, 
equation (37) is derived.。 
2. Stockman Model 
Define 2 = ^ in (40) and take time derivative of the equation, we derive 
Afc = Ami; + (1 + (B3) 
Div id ing both (42) and (B3) by A ^ and then equating the two equations, 
we have 
和 H - ^ ( T ^ 柳 ) = “ ( 1 + 电 ⑴4) 
Subst i tut ing (41) into (B4) and re-arrange the terms, we obtain equation .. 
^ S e e ( A 4 ) a n d ( A 5 ) in A p p e n d i x A for t h e d e r i v a t i o n of e q u a t i o n ( 3 8 ) . 
〜 3 2 
(43) 
2 , A 3 
=A — u + z — V H -7)z 
Define z = in (25). Using the fact that m = Ak and then take time 
derivative of tlie equation, we have 
Ml —a)-l]今+ � ( 1 —…会 =点 + (B5) 
Re-expressing (B4) and then combine i t w i th (B5) and the goods market 
equi l ibr ium condition, equation (44) is derived. 
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